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 To estimate the prevalence of dementia among Thai elderly in the upper Southern region of 
Thailand, we performed a cross-sectional screening of all Thai older people from 2 areas of Nakhon Si 
Thammarat province: Tambon Baan Thungchon, Tha Sala district, and Moo 6 and 7 from Sichon district, 
from December 2016 to November 2017. Trained health volunteers identified the participants in their 
communities and collected data including age, gender, comorbidities, Timed Up and Go Test (TUGT) 
results, and Montreal Cognitive Assessment (MoCA) scores. Our sample comprised 773 participants, of 
which 605 (78.3 %) were from Baan Thungchon area, while 168 were from Moo 6 and Moo 7 of Sichon 
district. The majority of participants were female (431, 55.7 %). The mean age of the participants was 79 
± 9.1 years, with a minimum age of 60, and a maximum age of 95. Their comorbidities were hypertension 
(42.9 %), type II diabetic mellitus (33.2 %), dyslipidemia (37.5 %), and osteoarthritis of the knees (35.8 
%). 35.1 % of them also had positive TUGT. Sixty-seven participants (8.7 %) scored 7 or lower in the 
Abbreviated Mental Test (AMT). Five participants (7.5 %) had a positive screening for dementia. 




As a result of declining fertility rates and longer life expectancy, the Thai population is aging 
rapidly. In 2016, 16.6 % of Thais, an estimated 11.2 million people, were 60 years or older, compared to 
approximately 5 % in 1995 [1]. With more than a quarter of the population being elderly, Thailand will 
have the 2nd highest percentage of aging population in Southeast Asia, with numbers rising to 
approximately 22.6 million people, within the next 15 years. 
An increasing non-communicable disease (NCD) that also increases with the ageing population is 
dementia. Dementia is an umbrella term for a chronic condition that impairs the elderly’s cognitive 
functions, and is particularly prevalent in low-to-middle income countries [2,3]. It is one of the most 
common chronic medical conditions, and has become a main concern in health care due to its impact on 
functional impairment, high-mortality rate, and effects on carers [4,5]. 
The 10th revision of the International Statistical Classification of Diseases and Related Health 
Problems (ICD-10) defined dementia as “a syndrome due to disease of the brain, usually of a chronic or 
progressive nature, in which there is disturbance of multiple higher cortical functions, including memory, 
thinking, orientation, comprehension, calculation, learning capacity, language, and judgment”. While a 
clear etiology of dementia is not well-established, there are several risk factors for dementia, including 
advanced age, family history of dementia, history of trauma or toxin exposures, smoking, sedentary 
lifestyle, poor nutritional status, diabetes mellitus (DM), history of previous myocardial infarction, and 
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history of stroke [6,7]. Many conditions can cause dementia, such as Alzheimer’s, Lewy body, vascular 
and Parkinson’s disease, and HIV infection. For the convergence of clinical practice and research, the 
diagnostic criteria were recently revised and launched in the 5th edition of the American Psychiatric 
Association’s Diagnostic and Statistical Manual (DSM-5) [8]. In Thailand, the guidelines emphasize the 
importance of dementia screening, with general practitioners (GPs) assessing the elderly with dementia 
screening tools. 
The World Health Organization (WHO) reported that the standardized prevalence of dementia in 
Southeast Asia was 6.4 % for those aged over 60 [7]. As for dementia prevalence in Thailand, 1 multi-
stage random cross-sectional survey study conducted by the Ministry of Public Health of Thailand in 
1997 revealed that 3.3 % of the elderly had dementia [9]. Other studies revealed that the prevalence of 
dementia was 2.35 - 2.86 %, 12.7 and 7.7 % in the Northern region, Bangkok, and the North-eastern 
region, respectively [10-13]. However, no up-to-date research has surveyed the exact prevalence of 
dementia particular to the upper Southern region of Thailand yet. This study aims to investigate the 
present status of the prevalence of dementia among elderly Thais in this area. 
 
Materials and methods 
 Design and study settings 
A cross-sectional survey design was used. From December 2016 to November 2017, we screened all 
elderly people from 2 areas of Nakhon Si Thammarat province: Tambon Baan Thungchon, Tha Sala 
district, and Moo 6 and 7 from Sichon district. Health volunteers in those areas received a half-day 
training course with the principal investigator (TP) to screen for dementia using an Abbreviated Mental 
Test (AMT) to ensure that these health volunteers could use this screening tool correctly. 
After that, the health volunteers went to their respective areas to screen the participants in their 
communities. Those who scored less than 7 on AMT would be referred to see the investigators (TP or 
WT) for further screening using the Thai version of the Montreal Cognitive Assessment (MoCA). After 
the 2nd screening with the MoCA, those who had positive results would be referred for further 
investigation for the etiology of their abnormal screening test by PK. 
 
    Sample 
We used the WHO’s report to calculate the sample size for proportionality with a 2 % margin of 
error to represent the prevalence of the dementia population in Nakhon Si Thammarat province and used 
a cluster sampling method to select designated areas for the screening [7]. From the calculation, the 
number of participants that were needed was 566, and allowing 10 % for missing participants gave a total 
number of 623. Inclusion criteria were: any individual who was older than 60 years old, lived in Nakhon 
Si Thammarat province, could communicate in Thai, and had not been diagnosed with any psychiatric 
disorders. Exclusion criterion was unwillingness to participate. 
 
Instrument 
The health volunteers collected demographic data. Data on underlying diseases were gathered from 
medical records. In the case of missing data or new cases, health volunteers would ask about participants’ 
underlying diseases directly. 
 
 Abbreviated Mental Test (AMT)  
The AMT is a screening tool developed to assess the elderly for the possibility of dementia. It is 
recommended by the Institute of Geriatric Medicine due to its practical use. The screening tool consists of 
10 questions, and a score of lower than 8 suggests the possibility of dementia [14]. The Thai version of 
the AMT is also used widely among healthcare workers. 
 
 The Montreal Cognitive Assessment (MoCA) 
The MoCA is a brief screening test designed to detect cognitive impairment in older adults and is 
also available in Thai language. It is more sensitive for the detection of mild cognitive impairment. The 
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included items cover a wider range in terms of cognitive domains, including memory, language, attention, 
visuospatial, and executive functions [15].  
 
Turn Up and Go Test (TUGT)  
The TUGT is a “well-established, uncomplicated, and quickly administrated test of one movement 
sequence: starting from a sitting position in an armchair, standing up and walking three meters, turning 
around, walking back to the chair, and sitting down again” [16]. 
 
Data analysis 
The statistical analysis was performed using SPSS software version 17 (SPSS Inc., Chicago, IL, 
USA). Mean and standard deviation (SD) or median and range were used to describe continuous data. 
Frequency and percentage were used for categorical data.  
 
Ethical consideration 
The Human Research Ethics Committee of Walailak University approved this study (WUEC 
16/085). The study complied with the International Conference on Harmonization of Good Clinical 
Practice and principles of the Declaration of Helsinki. 
 
Results and discussion 
The response rate was 79.7 %. There were 970 eligible elderly people from the record within our 
designated areas, and 773 participants joined our study. The main reasons for non-participation were 
frailty and a failure to understand the questions. 605 (78.2 %) came from Tha Sala district, while 168 
came from Moo 6 and Moo 7 of Sichon district. The majority of participants were female (431, 55.7 %). 
The mean age of the participants was 79 ± 9.1 years, with a minimum age of 60 and a maximum age of 
95. Their comorbidities were hypertension (42.9 %), type II DM (33.2 %), dyslipidemia (37.5 %), and 
osteoarthritis of the knees (35.8 %). 35.1 % of them also had a positive TUGT. Sixty-seven participants 
(8.7 %) scored 7 or lower on the AMT (Table 1).  
 
 
Table 1 Participants’ characteristics. 
 


















Type II Diabetes Mellitus 
Dyslipidemia 













Less or equal than 7 
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Participants who scored 7 or lower on the AMT received a 2nd screening with the MoCA. In Table 
2, the majority was female (56.7 %) with a mean age of 70 ± 6.7. Their comorbidities were hypertension 
(58.2 %), type II DM (53.7 %), dyslipidemia (47.7 %), and osteoarthritis of the knees (32.8 %). Five 
participants (7.5 %) had a positive screening for dementia. 
 
 
Table 2 Participants with abnormal screening test characteristics. 
 
Characteristics n = 67 
Gender 
    Female 




Age (years)  70 ± 6.7 
Education level 
    Primary 





    Hypertension 
    Type II Diabetes Mellitus 
    Dyslipidemia 






Timed Up and Go Test (TUGT) 
    Positive 





    Positive 







This study is the 1st phase of our work to assess dementia prevalence in upper Southern Thailand. 
We selected 2 areas as the pilot areas. Screening results showed that the prevalence of dementia in our 
participants, 7.5 %, was higher than the WHO’s estimation of 6.4 % [7], and also higher than the national 
prevalence of 5 % [1]. We will continue to investigate the cause of the high prevalence of this area in our 
future study. Given that Thailand will become a super-aged society in the next 20 years, early dementia 
detection can be beneficial for healthcare providers and patients, given the multiple modalities needed to 
care for this group of patients: pharmacological treatments and non-pharmacological treatments, patient 
education about self-care, nutrition, risk factors control, disease progression, exercise programs, and carer 
training [17]. Preparation could also be made for rehabilitation to ensure that the patients would receive 
optimal quality of life and, ideally, Advance Care Planning (ACP) about their preferred care when 
patients became terminal [18]. In addition, several etiologies of dementia, for example, hematoma, 
meningitis, depression, etc., are reversible [19]. Thus, with early detection and treatment of curable 
causes, we could reduce the disease burden on the hospital and the family drastically. 
The strength of this study is that it is the 1st study to perform community screening in Nakhon Si 
Thammarat. No data had been collected in this area before. Furthermore, we have a large number of 
participants as a consequence of going directly into the community rather than having them come to the 
hospital. This strategy was beneficial, as shown in the high response rate (79.7 %). We also used double 
screening methods with health volunteers rather than doctors to ensure that the screening was more 
reliable. Finally, we detected more underlying diseases in this group of elderly people as well, since many 
of them did not receive their care from the public health service, i.e., they went to private practices or had 
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alternative treatment with herbalists or traditional doctors. With this screening program, we could find 
more data on these missing groups. 
Our work has several limitations. Firstly, we only selected 2 sub-district areas, which cannot reflect 
actual prevalence in the whole of Nakhon Si Thammarat province. Secondly, comorbidities of 
participants were retrieved from medical records or asked about directly by the health volunteers. It is 
very highly probable that there were some undetected diseases or other missing data. 
 To further our findings in future work, we aim to perform dementia screening in other sub-districts 
and follow up with those who already tested positive with the MoCA to determine the etiologies of their 
abnormal screening tests. 
 
Conclusions 
The AMT and MoCA screening tools showed that the prevalence of elderly people in Nakhon Si 
Thammarat, Thailand who are susceptible to dementia is 7.5 %, which is higher than the national rate. We 
will continue to investigate for further causes of this finding. 
 
Recommendations and further study 
 1. Strategies should be suggested to prepare families to take care of dementia patients so that they 
will receive optimal care with a good quality of life.  
 2. Future research will focus on getting more examples from other areas and finding treatable 
etiologies of dementia to reduce the burden of care for families and healthcare personnel. 
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